Milk is a nutritious food but at the same time is an excellent medium for the growth of micro-organisms. Nearly all the changes in taste, flavour or appearance of raw milk are result of bacterial activities. The activities of these bacteria if pathogenic may cause certain health problems. In this study sixty milk samples collected each from three different consumers and producing areas of Abbottabad city, were analyzed for physico-chemical properties and microbial analysis. The mean scores of colour, taste and flavour for marketed raw milk and fresh milk were 7.03, 5.86, 5.71 and 7.06, 7.15, 6.75, respectively. 30% of the samples of marketed raw milk gave positive response to alcohol precipitation test and all samples of fresh milk gave negative response to alcohol precipitation test. The mean value of specific gravity for marketed raw milk and fresh milk was 1.023 and 1.033 respectively. The mean value of pH for marketed raw milk was 6.53 and 6.71 for fresh milk. Fat percentage results showed that all marketed raw milk samples analyzed were below the required standards for buffalo milk. Total bacterial count revealed mean of 7.29 x 10 10 /ml for marketed raw milk and 5.53 x 10 8 /ml for fresh milk. However all the samples contained total count above the standard i.e., 2 x 10 5 to 5 x 10 6 /ml and all the samples were of very poor quality and placed in grade D. The present study indicated that qualitative and quantitative changes during transportation of milk to consumers were due substandard production of fresh milk and probably due to adulteration.
Introduction
Milk is a major part of food consumption and plays a prominent role in the Pakistani diet. As a food group, all milk (both milk and milk equivalents) is second only to cereals in level of per capita consumption. By weight, all milk makes up nearly one third of all food consumed. The milk is consumed as fresh, boiled, powdered and processed milk, and as yogurt, ghee, lassi, butter, cheese, ice cream, sweetmeats, and in other confectioneries. About half of the total milk produced is consumed as fresh or boiled milk; about one fourth as ghee; and one sixth as yogurt or curd 1 . Milk is a nutritious food but at the same time it is an excellent medium for the growth of micro-organisms. The perishable nature of milk demands special care during handling processing, storage and distribution to the market. Milk is vulnerable to different environmental factors at various stages which can badly influence its keeping as well as the nutritional values. Nearly all the changes in flavor or appearance of raw milk are . Most of the consumers in Pakistan prefer raw milk, which is considerably cheaper in comparison with heat processed milk. Annual production of milk in Pakistan is about 24.65 million tones. Per capita availability of milk is 188 liters per annum which is relatively higher than other Asian countries 4 . There is a tremendous increase in the microbial load of raw milk during transportation from farm to the market 2 . Factors like uncleanness of receptacles, equipment, unsanitary and unhygienic handling contributes to the microbial load 6 . Ambient temperature and the transportation time for milk may also add to the microbial load 7 . The present study evaluated physicochemical and microbiological changes in marketed raw milk during its transportation to consumers by analysis and then compared fresh raw milk and marketed raw milk from representative production and consumer areas of the Abbottabad city Pakistan.
Materials and Method

Collection of fresh milk samples
Sixty samples each of marketed raw milk and fresh buffalo milk were randomly collected during the months of March, April and May with prevailing temperatures of 8 o C -21 o C. Three different areas in Abbottabad city were selected for collection of marketed raw milk, where fresh milk from selected producing areas was being marketed. Each sample in 200 ml volume was collected aseptically immediately after milking from individual animals in 250 ml sterilized glass flask. After collection, samples were immediately placed in a thermos packed with ice cubes and transported to laboratory. At laboratory samples were refrigerated at 4 o C before physico-chemical and bacteriological analysis and in no case the time of storage exceeded three hours.
Physico-Chemical Analysis
Organoleptic Evaluation, The raw milk samples were evaluated organoleptically for colour, taste and flavour. Clot-on-Boiling Test; The clot on boiling test was performed by taking 5 ml milk samples in test tube. The test tube was boiled for 5 minutes in boiling water bath. After boiling, the precipitation in test tube. Specific Gravity;Specific gravity is the ratio of density of water and density of milk at same temperature (60 o F) and was determined by using a Lactometer. Alcohol Precipitation Test; Alcohol precipitation test was carried out by mixing equal volumes of milk samples and 68% ethyl alcohol in a sterilized, clean test tube. The contents were mixed by inverting the tube several times and coagulation of milk. pH; The calibration of pH meter was earlier performed by using standard buffer solution of pH values 4.0 and 9.2. Acidity; It was determined by titrating 9 ml of milk sample with 0.1 N Sodium Hydroxide solution. Ten drops of Phenolphathaline reagent (prepared by dissolving 1 gm Phenolphathaline in 75 ml and adding enough distilled water to make total volume of 100 ml) were used as an indicator and the end point of titration was a pale pink color. Fat Percentage Test; Fat percentage was determined by using Gerber Method.10 ml of Sulfuric acid was taken in Butyrometer then 11 ml of properly mixed milk, run down the side of the bottle, so that it form a layer on the top of Sulphuric acid. Then 1 ml of Isoamyl alcohol was added and rubber stopper inserted firmly into place. Butyrometer was shaken thoroughly till all the curd was dissolved and then centrifuged at 1200 rpm for three minutes. Afterwards Butyrometer was put in a tempering bath at 60 o C for 5 minutes and reading taken by adjusting the stopper until the lower end of fat column was on zero point. Reading was taken at the upper end of the column. All physicochemical analysis were carriedout as described by in previous studies 8, 9 .
Microbiological Analysis
Dehydrated (Difco) nutrient agar, MacConkey agar and blood agar were rehydrated as recommended by (Difco) in distilled water. The media were stirred to dissolve and then autoclaved at 121 0 C under 15lb pressure for 15 minutes. Cooled and blood agar at 45-50 0 C was added with 5% defibrinated aseptically sheep blood. The media were then dispensed into sterlized Petri dishes strictly under aseptic condition to avoid aerial and handling contamination as much as possible. The Petri dishes were left at room temperature overnight to check sterility. The samples were inoculated by streaking method on blood, nutrient and MacConkey's agar media and incubated aerobically at 37 0 C for 24 hours for the growth bacteria. These cultured bacteria were subculture to obtain pure culture of bacteria under study. The colonies were picked up and counted and bacterial load in milk samples was also determined. Simultaneously another single colony was picked up for the preparation of smear and stained with Ghram's stain and Modified Ziehl Neelson stain and examined under microscope for staining and morphological characteristics of the isolates. The methodolgy for microbial analysis were carriedout as prescribed by 10 .
Statistical Analysis: The data collected were statistically analyzed by applying t test and Chi Square test at α = 0.01 level of significance as described by 11 .
Results
Six different areas of raw milk consumers and fresh milk producers were selected in Abbottabad City for the purpose of research. From each group of areas, sixty random samples were collected. The samples were analyzed for physico-chemical parameters viz., organoleptic characteristics (colour, taste, and flavour), alcohol precipitation test (APT), clot on boiling test (COB), specific gravity, pH, acidity and fat percentage test. A microbiological analysis of these samples was also performed to evaluate bacterial load (number of microorganism / ml of milk) by Methylene Blue reduction test, standard plate count and total bacterial count (Breed smear method).
Physico-Chemical Analysis Organoleptic Evaluation Colour:
The scores obtained regarding colour of milk samples of marketed raw milk and fresh milk had range of 6.25 to 7.50 for marketed raw milk and 6.25 to 8.00 for fresh milk (Table 1) . Taste: The scores obtained regarding taste of milk samples of marketed raw milk and fresh milk had range of 4.50 to 7.00 for marketed raw milk and 6.00 to 8.00 for fresh milk. Flavour: The scores obtained regarding flavour of milk samples of marketed raw milk and fresh milk and the mean scores for the marketed raw milk and fresh milk were 5.71 and 6.75 respectively ( Table  3) . The scores had range of 4.50 to 7.25 for marketed raw milk and 5.50 to 8.00 for fresh milk. The statistical analysis of data showed a highly significant difference (P<0.01) in milk samples collected from different consumers and producing areas (Table 3a) .
Alcohol Precipitation Test
Thirty percent of the marketed raw milk samples gave positive and seventy percent of the samples showed a negative response to alcohol precipitation test. (Table 4) .
Clot-on-Boiling Test
All the samples collected for marketed raw milk and fresh milk were found to be negative for clot-on-boiling test (Table 5) .
Specific Gravity
The mean specific gravity values for the marketed raw milk and fresh milk were 1.023 and 1.033 respectively ( Table 6) . The values had range of 1.018 to 1.031 for marketed raw milk and 1.031 to 1.034 for fresh milk pH The mean pH values for the marketed raw milk and fresh milk were 6.53 and 6.71 respectively ( Table  7) . The values had range of 6.22 to 6.77 for marketed raw milk and 6.60 to 6.92 for fresh milk. Table 7 : Range and mean values of milk samples for pH
Acidity
The mean acidity values for the marketed raw milk and fresh milk were 0.20% and 0.15% respectively ( Table 8) . The values had range of 0.18% to 0.26% for marketed raw milk and 0.12% to 0.17% for fresh milk.
Fat Percentage Test
The mean fat percentage values for the marketed raw milk and fresh milk were 4.36% and 5.88% respectively ( Table 9) . The values had range of 2.80% to 5.30% for marketed raw milk and 5.40% to 6.40% for fresh milk. 
Microbiological Analysis Methylene Blue Reduction Test
The mean values for methylene blue reduction time of the marketed raw milk and fresh milk were 23 and 49 minutes respectively (Table 10) . The values had range of 17 to 32 minutes for marketed raw milk and 28 to 58 minutes for fresh milk.
Standard Plate Count
The mean values for standard plate count of the marketed raw milk and fresh milk were 7.66 x 10 8 and 7.25 x 10 6 /ml respectively ( 
Total Bacterial Count
The values obtained regarding total bacterial count of milk samples of marketed raw milk and fresh milk are shown in Figure 12 and 13. The mean values for total bacterial count of the marketed raw milk and fresh milk were 7.29 x 10 10 and 5.53 x 10 8 respectively (Table 11) . The values had range of 1.03 x 10 10 to 1.07 x 10 11 for marketed raw milk and 2.57 x 10 8 to 9.65 x 10 8 for fresh milk. 
Discussion
Organoleptic Evaluation
Color of milk is an almost opaque fluid, made up of fat globules in temporary emulsion, colloidal casein and albumin, and various salts, sugar and albumin in solution. It varies in color, due to various reasons, from a yellowish white to nearly white or even to a bluish tinted white 12 . The findings are in agreement with those 13 , who reported mean scores of 6.75 to 7.75 and there was non-significant variation for colour in milk samples of marketed raw milk collected from different sale points in Fasialabad city. described the variation in taste among the samples collected from different areas due to fat and protein contents of the milk 12 . The findings are in agreement with those of 13 who reported mean scores of 5.00 to 6.75 and there was significant difference for taste in milk samples of marketed raw milk collected from different sale points in Fasialabad city.
The findings of the study are in accordance with the 1 who reported that changes in flavour of milk occur due to type of feed, season, stage of lactation, condition of udder and sanitation during milking. Pronounced flavour of any kind is considered abnormal to milk. 
